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TITLE OF THE INVENTION 
OPTICAL DISK DRIVE 

[0001] " . 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The present Vinvention relat disk 
drive which records data on and reproduces data from an 
optical disk, such as a magneto-pptical disk. 
10 Particularly/ the present invention relates to a focus 
O offset, a tracking off set, and control of a laser output 
. value ^ 

, ■■ ■- , ■ , . -■ . ' ■■ , 

■ 4» ■ . ■ ■ ■ . . ■ ■ ■ . 

>4 [0 002] 

15= Description of the Related Art 

S ■ . there has hitherto been known ah optical disk drive 
1 which records data. on and reproduces data from an optical 
S disk, such as a magneto-optical disk, and an optical disk 
drive of play^only type. Such ah optical disk drive 
20 effects.focus and tracking control pperatio^^^ 

■ th€^: focus and tracking control operations,: offset 
adjustment is performed for compensating for individual 
characteristics of an optical disk drive or for making 
the optical disk drive compliant with conditions of use. 
25 More specifically, a focus offset and a tracking of f set 
are adjusted. 
[0003] 
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Of f set adjustment is performed only once at Startup 
of an optical disk, drive; that is, when an optical disk 
is loaded into the optical disk drive. In relation to 
a focus offset, .at the time of startup of • the optical 
5 disk drive, an offset value is set to a value at which 
■ an RF~ signal is maximized^ - In relatiG)n to a trac^^ 
offset, at the time of startup of the optical disk drive, 
an offset value is set to a value at whi^^ a tracking 
error signal obtMned in- ah pn-track; sta^^^^^ the 
10 center of a tracking error signal obtained in^ an 

off-track state - Focus and tracking control .operations 
5 are per foriaed while the thus-set of f set values are taken 
$: as references until the. optical disk is unloaded^from 
N| the disk drive, 

isi' [00 04] , 

I . .;, Further, ah output value of-, laser emitted from a 

1 pickup is set also at: the time of startup of the -optical 

2 disk drive. More specifically, the laser output value 
is set such that a data error rate is minimized. 

20 ;[0005] , . . > - V ^ ' ■ 

The related-art optical disk-^ sets a focus 

offset, atracking offset, and a laser output value only 
at startup. Hence, if changes have arisen in the 
internal temperature of an optical disk drive because 
25 of changes in the ambient temperature of the optical disk 
drive or those in the temperature of a board provided 
in the optical disk drive or the like, changes will arise 
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in an offset characteristic of a circuit or in an optical 
property of a piclcup. As a result, the set offset values 
and the laser output value will deviate from optimal 
values, particularly in the case of a portable optical 
5 disk drive, set offset values and laser output values 
may greatly deviate from optimal values When the optical 
disk drive is transported from indoors to outdoors. 
[0006] 

For example, in- relation to a focus offset, a 
10 relationship between a focus offset value and an error 
O rate at 25' is different from that at 65% as shown in 
S Fig. 6. Further, in relation to a: tracking offset, a 
S relationship between a traciking of f set value and an error 
S rate at 250 is dif ferent from that; at 65% as shown in 
isf Fig. 7- optimal offset values change in accordance with 
i temperatures- If offset values deviate from. 
I ap^>ropriate values, recording and reproducing 

Ci i.. fall to be performed properly, 

r, operations may taix i-o t"= 

[00071 

20 SUMMARY OF THE INVENTION 

■ The present invention is aimed at providing an 

optical disk drive capable of appropriately effecting 
recording and reproducing operations without being 
affected by offset values and a laser output value, which 
25 are set at startup of the disk drive, even when changes 
have arisen in the internal temperature of the disk drive 
in response to changes in ambient temperature. 
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The present invention provides an optical disk 

drive comprising: 

te„perature measurement means for measuring an 

s internal tempexature. Of tne optical disK drive; and 
. '- i^^^ Offset values and/or 

e las« output value in accordance with changes in the. 
temperature . measured hy the temperature measurement 

means'. . 
10 [00091 

a the optical disk drive, the temperature 

I measurement »eans measures the internal temperature of 
* the optical disk drive. The resetting means resets 
1 .„set-^valUes and/or a l«er output value in: accordance 

4->,^ +-<:.Tnnerature measured by the 
15^ with changes in the temperanii 

me.an5 Hence, when great 
^1 temperature measurement means - . .H^^^ 

1 Changes 'have arisen m temperature, offset values and 
B a laser output value Which are optimal for the thus- 
changed temperature can *e set, thereby enabling 
ao appropriate^ recording a^d,reprod.cing .p«,tion. . , 

■ ■ [dbio]-' : ' 

.ref erahly, the offset values include a focus 
o„set value and/or a tracKin, offset value. Hence, 

even when great changes have arisen in ; 

^ i«<,er output value can be made 
25 focal offset value and a laser outp 

optimal. 
[00111 



. „ also provides an optical dlsH 
.re present invention also P 

co.prisin,'. ^^^^ .or ^ 

„xaper.at«--"= ^ ^^^..^^^^,,^ari«; 
internal te.peratur. o^ ^ . „.,t.er or n.t 

^.termination means f , ^^^ured W *e 

-i W the temper axu-L 

temperax:ui« _ 

. A level; '^.i a focus 

redetermined le ^ „,ans «hich^«"" ' ' 

, otf set -lue resett.n, ..^^^^^^ ^ 

0 <>«--^-^^""::::::rt.at t.e 1^ 

a --'--^^°""";i,eedea a predetermined level. 
S in temperature has 

■ , ^is. drive, the temperature ^ 
« m this optical drs. ^^^^^^^^ ...per^^ure o£ , 

isf measurement means measur ^ .eans 

S the optic.1 Change in the 

I ...ermines ^ ,.^..ature measurement 

B temperature measured . y^^^^^^^^^^^^^ - o«set ■ 

' has exceeded a predeter value and/ or 

means has ... a locus of tset 

..fting means resei;» t-ation means 

,0 value resettin? . v., the determination 

■ set value "hen tn .mature has 

a tracking offset ^ ^^j,.^,. in temperatur 

.etermln^s that the level ^ ^^^^ ^^e,, 

e.ceeded a "^^temperature, o«set values 

Changes have arisen m t ^ . ^^^^^^^^^^^ ^et,^ 

optimal for the ^^-^^.^ recording and reproducing 
. ..erehv enahlin, appropriate 



operation. 
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The present invention also provides an optical disk 

drive comprising: 

temperature measurement m^ns tor measuring an 
r internal temperature :o£ the opticU dMlc dyi,^^^ 

..^ aet^Ainatlon Wans for dStermining^wh^^^^^ 
the revii of Change in the temperature measured by the 
temperature measurement means has exceeded a 

predetermined level; 
0 ■ -^^iffset^alue resetting means which resets a tocus 
■ o offset value and/or a tracing offset value, when the 
S determination means determines that the rev^l of change 

f in temperature has exceeded a predetermined level; and 
?! laser output resetting means which resets a laser 

J cUtputvaLeof alight-emitting section, thelaserhemg, 

Soutputfrom the light-emlttih, section for recording 
5 and/or reproducing data on and/or from an optical d.sk, 
S „,en the determination means determines that ^the level 
" of temperature Change has exceeded a predetermined 



20 level. 
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[0014] - ^ . 

. ' rtisk drive, the temperature 

in this optical drsK ariv«, 

measurement means measures an internal temperature of 
the optical disk drive. The determination means 
determines whether or not the level of change in the 
temperature measured hy the temperature measurement 
.eans has exceeded a predetermined level. The offset 



^' ^'f^^e^t. value and/or 
value resetting means resets a focus of f set val 

v.n« offset value when the deteriaination means 
a tracking ortseT: v<ix»-l« 

determines that the level of =han,. in te.perat«. has 
exceeded a predetermined Wei, The l«er output 

, resettingmeans resets a laser output, value o, a . 
W,ht-.»ittin^ section, the iW tein, output *ro. the 
Xi,ht^e.ittin, section .orre,ordln, a:,d/or reproducing 
data on and/or from an optical disk, wheh the 
deterMination means determines that .thO; level; ot,,^ 

o : .temperature.=han,e has exceeded a predetermined level. 

a Hence, when great changes have arisen in temperature, 

' : : . f o£ the thus-changed 

a laser output value optimal for t: 

£P vs^ ^^t thereby enabling appropriate 

4: temperature can be set, za^i:^^^ 

I recording and reproducihg operation. 

157 [0015] ■ . - . ^ Hl^k 

The . present invention provides an optical dislc. . 

drive comprising: 

temperature measurement means tor measuring an 

internal temperature ot the optical dis. drive; 

determinationmeans.l.rdeterminingwhetherornot, 

: ,,e le.el Of -change in the temperature measured .y the 
temperature measurement means has exceeded a 

predetermined level; and 

Xaser output resetting means which resets a laser 
.„.put value o. a light-emitting section, the laser .eing 
...,ut from the light-emitting section 
and/or reproducing data on and/or from an optical drs., 



when the determination mean, determines that the level 
of temperature change has exceeded a predetermined 



level . 



5 in this optical disk drive, the temperature 

measurement means . measures an internal temperature ol 
the optical disk drive. The determination means 
determines Whether .r not the level ol change in the 
temperature measured by the temperature measurement 
10 means has exceeded a predetermined level . The laser 
a. output resetting means resets a laser output value o£ 
S a light-emitting sectidn, the laser being output from 
I the ligbt-emitting section for recording and/or 
It reproducing data on and/or from an optical d">=. 
15-' the determination means determines that the, level of . 

0 temperature change has>cceeded a predetermined level . ^ 

1 Hence. When great changes have arisen in temperature, 

S ■ , ^ ^rsi-imal for the thus-changed 

H the laser output value optimal tor i^ne 

« K» «;et thereby enabling appropriate 
temperature can be set, -cnerewy 

20 recording and reproducing operation. 

The present invention provides an optical disk 

drive coiaprising: 

setting means for setting a focus offset value 
and/or a traclcin, offset value at startup of the optical 
disk drive; 

first temperature measurement means for measuring 

8 
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an iixternal temperature of the optical disk drive at " 

startup of the optical disk driv.e; 

second temperature measurement means for 

measuring an internal temperature th. optical disk drive 
after startup of. the optical disk driv^; . 

determihation:means;::fox-de:i^ 
a difference between the temperature measured by the 

second temperature^ i^^^^ and the 

temperature measured by the first tempe^^ature 
measurement means ^tvas e^c^eded a predetermined l.vel; 



10 

and 



resetting Ue.ns f»r resetting the focus otts.t 

S .ean. "l>en: the dertrminatlor. mea„ deter-uines that the 
isf difference has exceeded the predetermined level. 

^ I in this optical disJc drive, the setttn, means, sets 

5 a focus ofiset value and/or a tracking o«-t:value at 
'' startup of the optical dislc drive. The first . 
20 temperature measurement means measures an internal 
- temperature .of the . Ptical dislc drive at startup of the 
optical di.X drive. The second temperature measurement 

means measures an internal temperature th* optical d.s. 
drive after startup of the optical dis. drive. The 
25 determination means determines whether or not a 

difference between the temperature measured by the 
second temperature, measurement means and the 
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temperature measured by the first temperature 
xaeasuremervt means has exceeded a predetermined level . 
The resetting means resets the focus offset value and/or 
the tracking offset value: set by the setting means when. 

5 the detetmination means determines that the difference 
; has exce^^^^ the predetermined l^v.l.. Hence,; when 

temperature change h 

^ tv,« ,^r^^i^ft^ disk, offset values opt iiaal for 
startup of the optical axsK, 

the thus-changed temperature can be,, set. thereby 
10 enabling appropriate recording and reproducing 

operation-. 

' S . [00191 . , ■ ; 

¥ preferably, the second temperature measurement 

5 .eans measures a temperature .t predeterMned times; 
ist the determination means determines Whether or not 

1 a - diff erence between a temperature most recently 
1 measuredby the second temperature measurement means and 
" an immediately preceding temperature measured by the . 
second temperature measurement means has exceeded a 

20 predetermined level; and 

■ V ■ ■i^«.tting means reset, a s« f^cusln, oit..t value 
and/or a set tracMn, of fset value when the determination 
means determines that the difference has exceeded the 
predetermined level. 
25 [0020] 

The present invention also provides an optical dxsk 
drive comprising: ^ 



ii- 
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setting means for setting a value laser output 
value of a Ught-e«ittin, section, the laserBeing output 

fro. the light-emittin, section (or recording and/or 
reproducing data on and/or from an optical disk, at 

5 startup of theoptical disk drive; 

- first temperature measurement means for measur«g 

,n internal temperature of the optical disk drive at 

startup thereof; 

second temperature measurement means for , . 

m.asu.i.g ;an internal temperature Of the optical disk 
a arive after startup thereof;, 

S - determihationmeans for, determining whether « not 
S a difference between the temperature measured by the 
* second temperature measurement means and the 
isf temperature measured by the first temperature 

CI . exceeded a predeteriained level; 

Uimeasurement means has exceeaeay , 

£0 and- ■ ' ■ ^ ^ ' 

O ^ -For resetting the laser output 

u resetting means for resex-^xny 

t TTKan the determination 

value set by the setting means when the 

• ^« -HKat the difference, has exceeded the 
20 me an^. determines t^^^^ ■ 

predetermined level- 

'°°'"ln this optical disk drive, the setting means sets 
.value of laser output from a light-emitting section 
2S for emitting laser for use In recording and/or 

reproducing data on and/or from an optical disk at 
startup of the optical disk drive. The first 

11 



temperature measurement means measures an internal 
temperature of the optical disU drive at startup thereof . 
subse,uently, the second temperature measurement means 
measures an internal temperature of the optical dis. 
5 drive after startup thereof. The determination means 
determines -hather or h,t a dif far^nce^between the 
temperature measured. by the second temperature 

measurement means and the temperature measured by the 
first temperature measurement, mains has exceeded a, 

.O- predetermined level: Th. .e sett in,, means Resets the 
o laser output value set by the settln, Means when the 
S determination means determines that the difference has 
S exceeded the predetermined level. Hence, when 
5 temperature change has become greatar than that at 
.sf startup .f the optical dis.. the, laser, output value 
S optimal lor the thus-chah,ed temperature can be set. 
I thereby enabling appropriate .acordin, and reproducing 



J 



J 



n operation 
[0022] 

20 
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preferably, the second temperature measurement 
ieans measures a temperature at a pradater^ined time. 

the determination means determines whether or not 
; difference between a temperature most recently 
measured by the second temperature measurement means and 
en immediately preceding temperature measured by the 
.econd temperature measurement means his exceeded a 
predetermined level; and 
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the resetting means resets a set laser output value 

when the determination means determines that the 
difference has exceeded the predetermined level. Z ^ 
(0023] 

^hepresent inventionalso provides an optical disk: ^ 

drive compri^^^ 

■ a temperature sensor for sensing an internal 
temperature of the optical disk driy 

, a controller -for, resettling off set ryalues^^a^ ' 
■■ias^r output value in accordance with changes in the 
temperature detected by the temperature sensor. 

t[0b24] 

r .in this optical disk drive/ the temperat^^^^ 

I senses ah interhal temperature; of the 65.tica.l disk^^ 

The'contr.ller resets of fset values ahd/or a laser output 
1 value in accordance: with .h.nges. in the temperature . ; 
1 detected by the temj>erature sensor. Hence. When/great 
i changes have arisen in temperature, offset v.lues and 
the laser outpiit value which/ are optimal for the ■ 
thus-changed^ tempe.ature,.can^, be set. thereby ,nab^ 
aF-proprlate recording and reproducing operation. 

10025] 

tarticularly.ptef.rably, th^ '^l''" 
include a focus offset value and/or a tracking offset 
5 value. Hence, when great changes have arisen in 
- temperature, a focus offset value and/or a tracking 
offset value which are optimal for the thus-changed 

13 



temperature can be set. thereby enabUn. appropriate 
recording and reproducing operation. 

[0026] , J- V 

. v; -.,,, a 1 <;o Drovides an optical disK 
The present invention also provi 

5 drive comprising: _ 
. .t.,«p«atu«,"„.=r for s«n.in9 ^nt..n.l 

temperature or the .Ptical dl=. 4ri,e,- ana ^ 

. a controller for. r.settin, offset values and/or 
Xaser output value in accordance . with changes in the 
;rure detected by th* temperature Sen«^^ where.n 
10 temperature detectea j ^ level 

the controller determines whether or not the level 
i Of Chan,, ih the temperature measured., the temperat^e 

I senso. has exceeded a predetermined level and resets a 
a focus Offset value and/or a trac.in, offset value when 
J the level of temperature.;=han,e is determined to have 
5 exceeded the predetermined level. 



[00.27] 



Xn this optical disK drive, the temperature sensor 
senses an internal temperature of the optical disKdrive ^ 
0 ^rther, the controller determines -^^^-^-^" ^ 
' ,..el Of chan,e. in the temperature -"^"^^-^^^^ 
temperature sensor has exceeded ; 
and resets a focus offset value and/or a tracking 

ue When the level of temperature change is determined 
to have exceeded the predetermined , eve l. K^.^^^^^^^^ 
,„at Changes have arisen in temperature, offset 
optimal for the thus-changed temperature can he 
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^or.^-Late recording and reproducing 
thereby enabling appropriate reco y 

operation. ' 

pr.s-t invention P-vid« an opt.cl ..s. 

drive comprising: ... 

: t,mperatu« oi the opUcal ais. drive,- and 

. .ont.oUe. .or settin..a fo«, o...et value 
.nd/or a tr..>cin. ,«set value and settin. a Xa.« output 
and/ or the laser being output 

value of a li,ht-emitting section, 
O ..o. the li,ht-e.itting .ectio, for recording and/or 

|So.u.ing.a.a:onand.orfro.anopticaldis.^^^^^ 
ir controller det*r»ine= Whether or not the level 

3 Of Change in th.: te»pe.ature measured .. th. te»^- 
4sen.or.ha.e.=eededapr.deter»ine.,e^elan^^^^ 
S focus offsetvalue and/or. the tracking offset ^^^^ 
ftUhe laser output value when the level of te.peratur, 
a, tne A^^H Tjredetermined 

Change is determined to have exceeded thepre 



u 

T 



---5 



level 
20 [002 91 
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ih .his optical dis. drive. th..e.perature sensor 
senses an internal temperature of the optical dis. dr.ve . 
urther, the controller determines ^^^^^ ^J^^ 
.evel Of Change in the temperature measured hy th 

rature sensor has exceeded a predetermined level, 
temperature senso ./^r the tracking 

^ offset value and/or une 

.4-*, -hVi*" focus orrsei. vo. 
and resets the loc _ 

^ ^>^^ laser output value when the x 
offset value and the laser 
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....en te.p«.t«e, o«se. .a.ue. optical ^o. 
...s-c.a.,.d .e»pe...ure «n .. set, ..«e.. e..M.., 
S appropriate reccr.in, and repro.ucin, operation . 

tOP30] .. ^. ^ 

. ..e present invention also provide, an optical d.s. 

drive comprising: 

. temperature sensor for sensing an internal 

10 temperature or the optical disK drive; and ^ _ 

» ^ controller for settxng a laser outpu 

.^S? . ^.u^ laser being output from 

S a light-emitting section, the laser . 

% ■^^.r.a section for recording and/or 

the ligi^t-emittang seci;io.n 

I. eproducin, data on and.or.ro. an optical dls^^er^ 

the controller determines whether or not the 
S Change in th. temperature measured.V the tem^- 
1 sensor has exceeded a, redetermined level 

g laser output value «hen the level o. — 

determined to have exceeded the predetermined 

" """'xn this optical disK arive/the temperature .nsor 
.enses an internal temperature o. the optical disH dr.ve - 

urther, the controller determines — ^ 

the temperaturemeasured by the 
level of change m the tempe 

^ , exceeded a predetermined level 
25 temperature.sensor has exceeded ^ , 

. ^v.^ laser output value when the leve 
... resets th ^^^^ 

temperature change is 

16 
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p.e<J.ter.lned l.v.l- Hence, when ,reat changes have 
arisen In temperature, the laser output value optimal 
for the thus-Changed temperature can be set, thereby 
enabling appropriate recording and reproducing ^ 

5 operation. " 

^ The present invention also provides an optical disk 

drive comprising- 

a temperature -.sensor for sensing, an internal 

10 tempeiature of the optical disl. drive; and 

a controller for setting a focus offset value 

-.n -I • ^^-F-FcdV value/ wnerein 

■"t and/or a tracking off set vaxue, 

3! the controller sets a focus offset value and/or 

I tracing off set value at startup .Of the optical dis. 
J d.ive. ^determines Whether or not a difference between 
S:.a. temperature measured by. the. temperature sensor at 
I startup of thetoptlcaldis. drive and a temperature 
a measured by the temperature sensor .fter Startup of the 
: optical di.. drive has exceeded a predetermined level, 
and resets the focu. offset, value and/or the traC.ng 

^_ J .p-F^»T-«*nre is determined to have 

ofVset va^^^ 

exceeded the predetermined level. 

'''''\n this optical disk drive, the controller sets a 
5 .ocus of.set valueand/or a tracking offset value at 
...rtup Of the optical disk drive. The — 
.ensor senses an internal temperature of the optical d.sk 
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drive, and the controller determines whether or not a 
difference between a temperature measured by the 
temperature sensor at startup of the optical disk drive 
and a temperature measured by the temperature sensor 
5 after startup of the optical disk drive has exceeded a 
.; predetermined level:: ^ When the difference is determined 
to: have exceeded the predetermined level through 
determination, the temperature sensor resets the focus 
offset value and/or the tracking offset value - . Hence, 
10 when temperature change has become greater than that at 
O startupof the optical disk, offset values optimal for 
S the. thus-changed temperature can be set, thereby 
S enabling appropriate recording and reproducing 

- • . ■ " ■ ■ 

SI operation. 
15 a [0034] 

S Preferably, the controller measures the 

1 temperature detected by the temperature sensor at given 
I tim.s, determines whether or not a difference between 
' a most-recently measured' temperature and, a measured 
20 temperature preceding the most-recently measured 

•temperature has exceeded a predetermined level, and 
resets set a set focusing offset value and/or a set 
tracking of f set value when the difference is determined 
to have exceeded a predetermined value. Hence, when 
25 temperature change has become greater during operation 
of the optical disk drive after startup, offset values 
optimal for the thus-changed temperature can be set. 
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thereby enabling appropriate recording and reproducing 
operation. 
[0035) 

The present invention also provides an optical disk 

drive, comprising: 

a temperature sensor for sensing ah internal 

temperature of the optical disk drive; and 

a controller for setting a riser output value of 
a light-emitting section,; the laser being output from 
the light-emitting sectidii for recording and/or 
i reproducing data on and/or from an optical disk, wherein 
1 ^ :the c^ 1^^^^ output value at. 

I startup of the: optical disk drive, determines whether 
? or hot a difference between a temperature measured by 
isf. the temperature sensor at startup of the optical disk 
I drive and a temperature measured by the temperature 
isensbr after startup of the optical disk drive has 
I exceeded a predetermined level, and resets the laser 
output value when the difference is determined to have 
20 exceeded the predetermineci l^^^^^^^ 

: ;■ [0036-] ■.; . 

in this optical disk drive, the controller sets a 
laser output value at startup of the optical disk drive. 
The temperature sensor senses the internal temperature 
25 of the optical disk drive and determines whether or not 
a difference between a temperature measured by the 
temperature sensor at startup of the optical disk drive 
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an. a te.p.»tu.e .easu„d t.e te.p.»ture sen... 
.^«r startup Of t.. optical dl.. drive has exceeded a 
predetermined level. «he. the difference Is determined 

the predetermined level through 
to have exceeded the preuci. 
3 determination, the temperature .ensor resets the laser 

output value. Hence, whentemperaturechan,e.ashecome 

. greater -thah t.at at startup of the optlCl dls., a laser 
output value optimal for the thus-changed temperature 
: can>e.set. therehy enahliM appropriate recording and 

10 reproducing operation- . 



[0037] 



Pertliuiarly preferahlv, the controller measures^ 
I .hi temperature detected by the temperature sensor at 
5 glv.h times, d.ter*lnes whether or not a difference 
J ..tween a most-recentl. measured temperature and 
1 measured temperature preceding the^most^recentl^. 
1 measure, temperature has exceeaed.a predeterm^e.leve^. 

g resets a set la.er "^r^^:! ^ 

■ 1.3:.etermlnea,to have exceeded a-predeterminedvalue^ 

.0 aence, When temperature Change h.shecomegreaterd>.^^^^^ 

. . rii drive after Startup, a 
operation of the optxcaldxsk drxe 

laser output value optxmal for ,,^,i,te 

w .^i- thereby enabling appropriate 
temperature can be set, thereby 

recording and reproducing operation. 
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BRIEF DESCRIPTION OP THE DRAWINGS 
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n,. 1 is a bloc. dia,«.showin,t.e configuration 

an optical dis. drive accordin, to an e^odi..nt of 

the present invention; 

. .ig 2 is abloclc dia.ra. showing, the conf i.uratxon 
. piC^P Provi-d in the optical .is. d.i^,; ^ ; 
: 4.. 3 is a a.sc.iptive view .or aesc.i..n. the 

configuration of memory; .v,,-.« a 

. ^A^^ view for describing a 
Fig- 4 is a descriptive view lo 

temperature table;, ^ „f the 

5 is a flowchart showing operation of the 

0 optical d^s. drive according to the.pre..nt e,«.odi.ent. 

1 e is a descriptive .ie„ showing a relationship 
5 f„=u. offset value and an error rate at 

2; between a focus oiis>='- 

^Vffarent temperatures; and 
_ , is a descriptive View showin, a relationship 

|,.etween a focus Offset, value and an error rate at 
i different temperatures. 



---I 
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: . pr.fer^ed:e.hodi»ent of the present invention 
he descrihed hereinhelow h. reference to the 

.cco.panyin, drawings, .s shown in Fi,- i. - - ^ 

^ to the present invention comprises 
dis. drive A according to the p 

■ V ^ 10- a temperature sensor 12, a ser 
25 a pickup 10, a temp ^„^^ation section 

generation section 14, an signal ° 

an analo,-to-di,ital (A/., conversion section 
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/T^cr>\ 70- a digital-to-analog 
a digital signal processor (DSP) 20, a dig 

v-i^rs 97- an actuator/thread motor 
(D/A) conversion section 22, an accu 

,...e control section 24; a las.r driv. contrcX section 
ae; . .otor driv. control section 28; a »otor 30; a- 

.1- J ^^TTT-d rontrol section 
, raagnetic hea4 32; a magnetic head drxve contro 

34; a 'thread ^rndtor ae; . and memory 40 . 

the pickup deylc. VO has the function of rad.at.n, 
lase. ontp a . eco.dln, surface o«.,.aiheto-optlcal d.s. 

0 .hereinafter sl:^l. ca.r.. a.. is." V S an. of re«lv.n, 

, Hlsk AS shown in Fig- 

O the laser reflected from.the da.sk,: A , ^ 

|thepic.up^^-ic-"^->*^'^*-=-"^^ sec^o.:^. 
S ah o..ecil.e lens^^:10h,;an a«uat.r XOc. and a.lr^ht- 

r^.^v^^ +-Ke light-emitting 
H receiving section. lOd. Here, the lig ^. ^ 

• loa is a light-emitting element for radiating 
IS- section 10a IS a xxyi*> 

I laser, and: the o..ect.,e lens lOhcoUects the ^ 

ttl originating from ttie ngi 

e actuator IOC actuates the o..ectl.e lens 10. ..n «^ 
„dlal and vertical directions on a disk; that is, X^^d 

.1 «nd 2) During focus control 
20 Z directions (see Fx^s. I.and 2),^^. ^ . . 

. 4-or- iOc is driven. The -light- 
bperation, the actuator 10c is . , 

nnrf is a light-receiving element for 
receiving section lOd is a iignt 

elvln, the laser reflected fro. a recordln, surface 
.hodls.S. TheplCuplOacts as an optical head. 

: " '""L te.perature sensor 12 has the function of 

sensm, a temperature and Is counted on an e.terlor side 
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surface of the pickup 10. 

The servo signal generation section 14 produces a 
servo Signal from a reproduction signal output from the 
■ 5 U,ht-re=eivin, section lOd of thepiCup 10, The servo 

Signal i.=iudes i f^cus error signal and a tra=l,in, «ror . 
signal. The signal generation :section 16 produces 
an a. signal from a reproduction signal output from the 
. iight^receiViM section lOd of 

10 [0043] 

S , The DSP 20 IS a. controller tor effecting various 
Itypes'of control operations, particularly, a 

I temperature .measurement operation (also: called as a 
'3 -temperature determination operation"), an offset 
ist ad,ust..ent, laser control operation, error detection 

S operation, err.r corr«tion operation, and gain control. 

I ^^^rther, the DSP 20 also serves, as an egUali.er. 

H [00441 . 

1^ fKe DSP 2 0 performs temperature 
For example/ the JJbf 

V «neration in accoxdancW with information 
20 meas-urement operation 5* 

outpW -from the te^^^^ . ^ 

specifically, the temperature sensor 12 and the .SP 
, as the temperature measurement means. The PSP 2 

performs offset control on the hasis of a servo signal 
output from the servo signal generation ------ 

an Br signal output from the signal generation section 
16. The DSP 20 controls a laser output value 
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particularly on the basis ot an Kr signal output fro. 

the KF signal generation section 16. The DSP 20 performs . 

offset adjustment and laser control operation in 

accoraance with a flowchart shown in rig - 5 . 
5 Particularly wh.n temperature variations. have e.Ceded 
■ : predetermined ^kuev th^ CSP 20 operates so as to aga.n 

■ perform offset adjustment and adjustment of a laser 
output^^alue. Detailed explanations thereof will be 
. provided ^ later , further, the DSP io, a.ts also, as the- 
10 controller . 

ht [00451 ; : ,^ , 

under control of the DSP 20, the actuator/thread . 
„„tor drive control section 24 controls drive pf the 
ii actuator .ioc and that of . the thread .otor 3. . Under . 

control of the DSP 20,: the^aser d.ive control section 
ai 26 controls the value output from the lig 
1 section lOa. : Onder controlof the DSP 20, the motor drive 
g cntrol section 2e controls operation of the motor 30 . 
The motor 30 is for rotating the disk 5. 
20 L0046] : 

. ^ , V«i used for magnetizing a 
The magnetic head 32 is usea 

4= ^-vsc. aisk 5; particularly, at the 
recording surface of the disX pa , ^ 

time Of recording data on the dis. s. Under control o 
th. DSP 20, the magnetic head drive control section 
25 controls operation of the magnetic head 32. 

[0047] 

The pickup 10 and the magnetic head 32 are 
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. ^ ^««^ther thus constituting the head 38. 
integrated together, T:nuj» 
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Th« t«e.d motor 36 is for .ctuatin, the head 3e 
an inner radiu/to an outer radius of the dis. In 

-F riisk 5 (i.e., ah X direction 
the radial direction of the dis)cj3 ii. 

K inFia I) .' the thread motor 36 i^ driven during 
shown m Fig- • 

seek and tracking control operations. 

'"""ihe memory 40 is for retainin, various tySes of data 
.ets. .articulariy, as shown in ri,. 3, a temperature 

0 ta.ie storage section 40a and a temperature information 

1 storage section ^, are provided in the memory 40. Data 
S pertainin, to a temperature taWe (see 4, for 
t controlUn, a laser output value «e stored in the 

d. temperature ta.ie storage .action 40a. .s shown .nTr. 
S 4 the temperature tahle shows a relationship between 
i a temperature .nd a laser output value appearin, at the 
5 time of recording operation: and that appearing at the 
time Of reproduction. The temperature t.Me is used f or 
.0 re-ad^ustment of a laser output .alue, which will be 
.escribed later ■ The temperature information storage 
section 40b is for storin, information about measured 

Afi i<? also used for storing 
temperatures. The memory 40 is 

. « of offset-related data sets, such as set 
various types of otzs^x. 

25 offset values. 

,„tion of the optical disk drive ^ hav.n, the 



ope] 

25 



10 



joregoing configuration will now be d.=o.lbed. Fxrst. 
tb. optical .is. drive A is started up (SIO, . Startup 
of the optical dis. drive A is effected by means of 
loading the. di=k 5 into the -dislc drive A. 

Whan the optical disK drive A has been started up. 
various types of adiust^ent operations, such as offset 
adjustment operations, as well as temperature 

j /c'ii^ In relation to of f set 

measurement/ ^.r^v^^^^^ 

adjustment, a focus offset .nd a tracKin, offset are 
adjusted, xn relation to a focus of f set, predetermined 
i information is recorded and reproduced while a focus 
1 position is shifted bv means of changing an offset value, 
ithus seeching anoutputlev.1 of an signal. Anoffset 
J value at Which the signal is maximized is set. In 

0 focus offset, theremayalso be.a case where 

^^1 the case of a rocus,oti.i>c^/ . 

1 there is set an offset value .at which a data error rate 
' i; minimized, in relation to . tracing of fset, an 

o„.et value is set such that a tracing error signal 
Obtained in a:, on-trac. state comes to the center of a 
.racking error Signal Obtained in an off-traOc sta^e. ■ 
xn the case of a tracing offset, there may also be a 
case Where predetermined information is recorded and 

-5 c shifted by means 
reproduced while a focus posxt.on xs shifted 

of Changing an offset value, thus setting an offset value 
,t- Which a data error rate is minimized. Setting of 
Off set values is performed by the PSP.O. In this case. 
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. .rts as setting means for setting a focus 
the DSP 20 also acts as settxny 

^/^^ A tracking offset value at startup 
offset value and/or a tracKing » 

, . T*- r-aT\ also be said that 

I.- rii cV drive, it can dxov^ 
of the optical diSK arxve. 

Of a fo.us Of £se. value an. 3.ttin, of a traOc.n, 
5 ,„s«t valu., both bein, performed In step Sll, are 
performed at startup of tte optical dis. drive 
.„for.atio. about tne tKu.-.et. Offset value, i. stored ^ 
in th. .e.ory 40. I. accordant witK the thus-set of f set 
values, the aotuator/thread .otor drive coht.ol seet.on 
10 24 performs position setting operations. 

CI [00521 . ■ ' , 

S in addition to offset adjustment, sett.n,; of 

I ..ser output value ,«a. aiso b. called as -las.r output" 

«? i„k".v is Dertormed in step Sll- 

%\ or^laser power value ) is periQ 

^„^-nriTi of predetermined 
IS* this case, recording and reproduction of pr . 

« ..formation are performed while a laser output value .s 
S .ein. Changed, thus searching an error rate. The error 
P „te is detectedon the basis of an .. signal output. rom 
" the Signal generation section 16 . There is set a Vase 

.0 output value at Which a. ,rror ^^^ ^^^'^^^^ ^ 

setting Of a laser output v,lue is also performed bv ^o 
.S. 20. in this case. the^OS..O acts as the setting 

for setting a laser output value of a light- 

means for seminy 

laser being output from the 
^■mni-tina section, the laser 
3. -emitting section for recording and.or reproducing 

- data on and/or from an optical dis. at startup oh 

. , disk It can be said that setting of a 
optical disK. 
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J- .*-»r> ^11 is effected at startup 
output value performed m step Sll IS en 

of the optical disk drive A. Information about the 
thus-set laser output value is stored in the memory 40. 
further, in accordance with the thus-set laser output 
5 value, the laser drive control section 26 sets a value 
■ ot: laser output from the light^emittln, section lOa. 

'"""'rurther, temperature measurement is effected in 
.tep SIX. Here, the ^SP 20 performs the temperature . 

f in accordance with the information output 
10 measurement in accoraano 

0 f.om the temperature sensor 12 and .tores information 

1 ..out: m.a.ured temperatures into th. memory 40; more 
S specifically, the temperature information storage 

n ,,ction 40b. Vin this case, the temperature; -nsor 12 

4: 4.K^ -Fir-it temperature measurement 

15 and the DSP 20 acts as the f xrst tempe 

a . . .' \ ■ ' . , - . - ■ : ■ 

41- : means-. . 

Ill ■ ' ■■• " ■ • 
ffr [00541 

6 A determination is made as to whether or not stop 

in, has been performed within a predetermined 
processing na-s oeen 
aa period Of. time ,312,: .Xf so .when^B3 is selec^^ - 
: ^ sl2, , .p.o.essiM is ;ter.inated. In contrast, if not 
(When NO is selected in 312, , processin, proceeds to step 
S13 The stop processing means releasing the optical 

specifically. When there has been performed an operation 
,or unloading the disK S from the optical dis. drive 
stop processing is deemed as having been performed. 
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Here, determination operation to .e performed in step 
S12 Is performed by the DSP 20. 

'"""Vemperature measurement is perlormed in step S13. 
S on the basis of the information output from the 
- .temlerature sensor' 12, >he ;I.SP 20 performs the ^ 
temperature measurement operation. .The' temperature 
measurement operation to be performed in step S13^is 

cyciicaliy: P««--f ^^"^ 
,0 :.the thus-meis.red tempetatur^s is temporarily stored rn 

.A Tr^ ^Kis case, the temperature sensor 12 and 
the DSP 20, In this case, u r 

^ +-^Tr.T^^rature measurement 
f the DSP 20 act as the second tenvperature 

''F ■" ■ ■ ■■ " ■■ 

■. ^ means, -,. 

J The level of temperature Variations, iS computed 

S ,S14, The level is Pomputed by means of calculating 

1 .difference between a most^recently measured 

J- 4-«rw T^T-pceding temperature. 

2 temperature and the immediately preceding P 

' Here, information about a temperature measured 

.0^ immediately before 1. s-ed r 
■ infor^^at ion about the. temperature.mea.ured one 

„t operation before the preceding temperature 
measurement operation D 

stored in the memory 40. The BSP 20 reads temperature 
.„f.rmation from the memory 40 and compares the thus re^ 

information with the temperature information retained 
in the .SP 20, thus determinin.a temperature difference. 
More specifically, provided that a most-recently 
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..tare is taken as T. and that the 
measured temperature ls t ' , . there 

^ „«:.va+-nre is taken as Ti-i* 

co.pu«d an absolute .alue o. a .i«^eren« _T T • 
.„. .n..an«, -.P«aW« .ea.u... in s«P 

.aK.n a. «.en t.e te.p«a.u.. .ea....a .^e..^.. 

. ^-F T -T is computed, 
value of T2 J-x 

[0057] . 
X determination 1. made whether or not. 
oth..^co.puted temperature difference exceeds a ^ 

^^-Ff^rence (predetermined 
^redetermined temperature difference IP 
predete ^..if ically/ when a predetermined 

$ value) (S15) . More specifically/ . 
.4 V . ..v.n as T , the absolute value • 

^ ^« H-i f f «»rence is taken as i<x/ 
I temperature d.«ere , ^ . ^ „ith The 

5 of a difference between T.-T... iS . P 
,# PSP 20 perform, the comparison operation. Here, 

«' ,0 cts as determination means. The temperature 

'.H 20 acts as aeu« nffset 
» ^ : is set to a value at which an optimal offset 

difference Ta IS set.no a result of 

value is changed as a resux^ 
value or laser output value ^ 
Changes in temperature, thus interfering with . ^ 

^ a value of. about 200c. is 

20 reproduction. For .sample, a va . 

. 'value. If the computed tempera 
- considered as a value. : value (when 

. has exceeded the predetermined value 
difference has excee ^«^ostepSl6. 

\, ci5> processing proceeds to step ^ 
vvci is selected in Sis) ^ P-^^^ 

r con rast. when the computed temperature difference 
eded the predetermined value, process.n, 
,S has not exceeded he ^^^^^^^ ^^^^^^^^^^^ 

^^Te;;:: :^ " leterminationprocessin^ertainin, 
again etiecT-e>-i- 
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^ J t-Ko DSP 20 stores the 
V CIS has been completed, the DSF z 

of the memory 40.. At. tni 

• ^H^t has already been, stored m the 
information that has. a ^^^^ _ 

temperature information storage se .. , 

^^>^^ most recent temperature 
necessary, and hence the most r 

>hp information- 
information is written over the . 



[0058] 
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' . '-'r. t«5»Hp as to Whether 

Xn step S16, . deter.inat.on xs made ^ 

• .Has been performed, as m the case 
CI or not stop processing has been p , _ , 

4 processing has been p . ,, . j^^^^trast, when 

- . r, si6) processing is tem^ated. in CP 

2 -tep S16), pr ^ / ^ ^^^^ p,,,.,.ed (vhen .0, i^ 
15. stop processing has not ^ _ 

0 . S16W processingproceeds to step 

5 selected in step 3161 , pr . ,-vVootical disk 

1 Here; the stop processing me.ns:releases the op^ic 

tiete/ >- _ eio More 

?n \=>Artup state in step Slu. 

speciiicaxj-y , cv drive A, 

.isk 5 from the- optical disk dri e , 

-tbo processing IS determine -. 
stop pr" determination. 

. CI 6 the DSP 20 renders a deter 
In step Slfe/ i-n*^ 
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' , 3,, „.ad3ust:..nt offset and re- 

In step SI// ^^-^ ^ 
I 0, . X.se. output value are performed. 

25 adiust^ent of a Xa ^^^^^ 

...us offset value and a tra ^^^^ 
according to the same method as 
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\ ^-ff set value at which the 

cn More specifically, an offset va 

' . . is set as a focus offset value 

RF signal is maxxmized is seT: 

tout level of the RF signal is searched, 
while an output level o ^ 

^^..t value-at which a tracking, error 
Further, an offset value a ^ 

. ..n V. . traOcm, offset value. Opti.™ 
" .„„.ance «... a t.«pe.atu» 

offset values are rese . ^ pSP 2 0 resets 

.eter»ine4 through »easure..T>t. Here ^ ^^^^.^^^ 

the offset value.. .The DSP 20 acts as 

. that is. the offset value resetting means. 
;l means; that rs, u •,„« .i * stored in 

f , ^-F-f<;c>t value IS si.vj-'i-— 

S information .>.out a newly-set of f set ^ ^ ^ ^ 

orv 40 Further, in accordance with a set 
.r. theme»ory 40. F , tor drive control section 

" , . the actuator/thread motor drive 

s; value, the _ the thread motor 36, and 

,f . , 4 controls the actuator IOC and^ ^ 3et hv the 

:S t.. position Of the;0«ect.ve^n^^^^^^ ^ ^^^^ ^^ 
.ctuator IOC and the. position of the 

the thread motor. 
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' V the laser output value, an 

During re-adjustment of the las 

is determined from the 
^ . ,T Vaser output, value IS aei^« 

optimal laser ^ .^...^.termined laser output 

temperature table, and the thus _^^^,.„„„tly 
, i3 set AS information about the most re 

„lue IS set. 

measured temperature in step S13 

^.K^ laser output value 
i^e-Ti on detects the lastii jr 

, accordance with the 

corresponding to the temperature ^ ^^^^ 

V at the time of reproduction as 

temperature table at the 
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=.r.ri the thus-detected laser 
as at the time of recording, and the th 

.Pt Ah optimal laser output value 
output values are set. An op 

«s.t by u.e Of the measured te^pe.atur.. M=.. 
.pecificallV, the .S. 20 .cts the reset »eans, th.t 
..se. output value re=et »ea... Indorsation ahout, 

' V ■ in the meittory 

, „ewly-set laser output value l= stored xn 

. X„ accoraance with the set laser output value t.e 
.aser drlve control section controls the U,h^^ 
...l.tln,sectlonlOao.theplC..p.O.^^..^^--^ 
, i3 output in accordance «ith a reset laser outp 
O the ti.e Of record!., and reproduction operations. 
. ■ ■ ■ ■ " ■ ■ " ' - ■ - 
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rdina or reproduction operation is bering 
When recording or j-^f-^ , 

4-^ c^ffect processing 
M performed When an attempt xs made to ^ ^ 

^ : . . to step S17, th. recording or reproduction 

15 pertamxng to step 
- . After completion of the 

operation is prioritized- After, . 

\.^,,r.i-ion processing, processing 
recording or reproduction pro ^ 
. .t.r> S17 is performed. After completion 
pertaining to step S17 is pe , ■ 4.„r-ns 

L processln, pertainln, to step 31. , Processing returns 
to step: sl3. Where temperature measurement , is a„in 



20 

effected 
[00621 



..in the previous case, there is — ^ ^ 

currently-measured temperature 
difference between the current ^ ^^^^ 

,5 and the immediately-preceding temperature (S14) 
the temperature difference is greater than a 

.K. offset values and the laser 
predetermined value, the offset va 
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„ .aain adjusted (S15 through SID ■ 
output values .re a,arh : through 
«.eh great temperature changes re 
periodic temperature measurement, ther ^ 

«.^Mna the of fset values and rne 
operation for resetting rn 

output value. ' 

t0063l .1 ^i«v drive A 

Hina to the present einbodiment resets Of fset 
according to the P ^ ^ accordance v.ith changes 

^ ^v.« laser output value m accora ^ . 
and the laser P ... optical disk drive 

in the internal temperature of the op 
m Tine * present, tne 

V ^Ti-eat temperature changes are p 
A. .When great remp offset value are 

^ , the tracking ottset yi 

reset.. Further, the 1 ' a ^t the time of 

that employed ■ at tne 

" lie - o„set .alues and the 

recording are reset. -.^Imal for a temperature 

laser output value can be made opt.mal. ^ ^ 

\, thereby enabling appropriate 
that has changed, thereoy 
.ecordlhg and reproduction operation. 
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above description hasmentloned that a 

A. most-recently measured 
...Wence between the. m^ ^^^ ^^^^^^^^^ ^^^^^^ 

temperature and the .mmediatelv 

, . as computation of temperature cha 
is computed as CO P present invention 

4-^r^ 514 However, tne p^^ 
ejected in step SI.- ^ ^^^^^ 

- not limited to ^ ^ temperature 

computed a differenc plurality of 

and the minimum temperature .mong a plural 
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„.asur.d within a predetermined period ot 

time voi thus- 
measurements ..ve .een per.or.edK X^ ^ ^ , 

computed temperature di«erence .as ^ 

• H value, offset values and the laser 
5 predetermined value, o . ^ ,t temperature 

.value mav- .e readjusted as the le ^ ^ . ^^^^ 

Change has exceeded a P-""^-"^''^;^ 3 or 

•*<,-aTiv from among n m 
3p.cxf.cally, ^ ..eluding the most..ec:entlY 

.ore) measured. emperatu^^^ ^.^ ^^^^^^^^^ the maximum 
.0 -asu.ed temperature, a d.ffe.e ^^^^^^^^ 

mature and the minimum temperature i 
% temperature an step S15, the 

S temperature change m step ■ . . ^^^^^^,,ined 

^•^^=<.rence is compared with a preae 
45 texaperature difference 1 . exceeded the 

If the temperature differenc 

i 1 level, the offsets and the li.e are 

^"""™V s the level of temperature chan.e has 
re-adjusted as the lev 
exceeded a predetermined level. 
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■ ^H. average value of temperature 
AS an alternative, the average ...tep 
be taken as a temperature change m step 

.Uf.rence may .temperature 
Si4 lx^othex>'ords, a difference !. . 

, a certain measurement time and the 
measured m a ^ measurement time is 

temperature measured map ,,,pexature 

^ thereby computing a mean value o 
averaged, thereoy f ^^^^ 
. The thus-computed means value 
25 difference. THe ^^^^ ^^^^^ ^3 

a temperature change in step - .,5. If the 

compared With a predetermined value m step SI 
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,..ues and .h. la.e. .utput va.ue »av re-ad,uste. 
the l.vel of temperature r,n,e has exceeded a 

. .level Mere specif ically- a difference 
predetermined level, n r 
. Lt«een the m.st.recentl. measured temperat^e^ 

.^edlatelv-precedln, tem.eratu. i. -^^^^^ 

difference is taken.as a f irst remp 
thus-computed aitxereii-- 

, ■ Then, a difference between. the 

difference). Tnen/ a uj. 
Iediatel.-Precedln, temperature :a.d 

„easured .efore the ^^^-^-r.^^^^:^^^^ 
- .s computed <the thus-computed ^^^^ 
.s ta.en as a second 

„hlch has heen determinedly means of avera,in, the firs 

SI .nd second temperature difference, is ta.eh as 
16 temperature change in step S14. 
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.he previous description >>as heen made means of 

taXln, an optical dis. usm, ^ ^-^^'-^^^'^^'^l^^::, 
example. However, the present invention is not I m 
to such an example, there mav also ^e employed an optica ^ 
alsx drive usln, another optical disX. More 

■ f ically an optical dis. drive of phase change type 

specifrcally. ,,„itable optical dls. 

^y.ic-k is another example of a rewrJ. 

which IS a „,,_„nly disk may be 

^- 1 Hisi! drive using a play oniy 
and an optical disk dri „^,„„eis 
V fV,. level of temperature change is 
employed. When the the focus of f set and 

fk.r, a credetermined level, the focus o 
g„ater than a pred further, if the level 

tracking offset values are reset. Furth 
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• ^^^ai-er than a predetermined , 
of temperature change is greater than 

level, the laser output value is reset. 

[0067] ; . 

Although it has been described that a temperature 
table IS used for .esettih, the l.serputput, value in 
step ^1^ ;: the:.laser: output ^aiue may be reset ih the same 
manner as in step sil. 
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